In this paper data are given on the ultra-violet absorption of (1) tinted lenses (Viopake, Cruxite, Ultrazin, Filtray, Softlite) and (2) glasses for protecting the eyes of industrial workers from injurious radiation as prescribed by the newFederal specifications for eye protection. Methods of testing the transmission of ultra-violet, visible, and infra-red radiation are described, and a formula for specifying the shade number is given. Among the miscellaneous substances examined are mother-of-pearl, pollopsas, protectoid, animal tissue, and several colored glasses.
The radiometric methods of observation are essentially the same as those employed in previous work. The ultra-violet transmissions were determined by means of a quartz spectroradiometer 2 of high light-gathering power and a portable vacuum thermopile 3 of bismuthsilver, the source of radiation being a mercury-in-quartz arc lamp.
The infra-red spectral transmission of the glasses described in this paper were determined with a mirror spectroradiometer having a quartz prism and a portable vacuum thermopile used in previous investigations.
The large dispersion of the quartz prism at 1,000 to 2,000 jjl increases the spectral purity and hence the accuracy in this part of the spectrum. The fact that the quartz prism is opaque beyond 4,000 jjl is relatively unimportant in the present investigation, in view of the fact that our interest in the infra-red transparency or opacity of glasses lies in the spectral region of wave lengths less than 4,000 ju, beyond which wave length all glasses thus far investigated are practically opaque.
Future tests of eye-protective glasses will be made by special methods which are summarized under a separate caption which deals with special glasses for protecting the eye from injurious radiation.
In concluding this part of the paper it is relevant to note that from inquiries received it appears that ophthalmologists are sometimes confronted with antagonistic claims regarding the effect of ultraviolet solar radiation on the eye. They may be advised to use either (1) glasses which are opaque to the ultra-violet in order to prevent injury of the retina or (2) lenses v/hich transmit the ultra-violet in order to keep the retina in a healthy condition.
In view of the fact that the human eye is accustomed to ordinary intensities of unhltered sunlight there seems to be no need of considering the question of injury by the ultra-violet present in daylight.
On the other hand, there is no evidence that the eye will suffer injury by the absence of these ultra-violet rays; that is to say, there seems to be no evidence that the presence of the ultra-violet rays is essential in order to keep the normal eye in a healthy condition. In the case of an " albino eye"-that is, one lacking in pigmentation -beneficial results have been obtained by using glasses that absorb the ultra-violet. Figure 1 are given the ultra-violet spectral transmission curves of such glasses.
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The infra-red transmission of these glasses is high and so closely the same as that of optical crown glass 6 that there is no need of publishing detailed information regarding this part of the spectrum. The sample examined had practically the same color as a Noviol, shade B glass. The infra-red transmission is given in Figure 11 .
The ultra-violet cut-off is not so sharply defined as in some of the glasses described in this paper. The transparency extends to 310 /z.
(See fig. 1 Evidently the ever-present impurity of iron will affect the transparency differently in the different melts. This is illustrated in Figure 1 In this formula the density has the usual meaning, being equal to the logarithm of the opacity; that is, the logarithm of the reciprocal of the transmission. For example, shade No. 10 has a density of 3.0; hence, since 3 is the logarithm of 1,000, it has an opacity of 1,000 and consequently a transmission of 0.1 per cent.
The formula is relatively simple. Every shade number transmits 10 times as much light as does the third higher number; for example, In Figure 2 The carbon arc with aluminum or nickel-cored carbon electrodes 13 may be used; also the gas-filled tungsten lamp; but in the latter case it is necessary to take special precautions to eliminate stray radiation which comes from the intense infra-red spectrum.
To eliminate the effect of stray radiation u of long wave lengths, especially in the extreme ultra-violet, the shutter, which is used for admitting the radiation from the source into the spectroradiometer should be of red or yellow glass which is opaque to the ultra- As already stated, a similar test might be applied to the ultraviolet if screens were available which would enable one to make such an accurate measurement of the ultra-violet rays as is possible for the total infra-red rays isolated by this method.
The screen method for measuring the infra-red is the most convenient and it is sufficiently accurate for isolating the infra-red; and it saves purchasing an infra-red spectroradiometer.
3. TRANSMISSION DATA ON SPECIAL GLASSES As already mentioned, the stringent requirements of the safety code for eye protection has reduced the number of glasses offered as suitable for protecting the eye from injurious radiation. In the new glasses the opacity in the ultra-violet and in the infra-red is so great that only for the lighter shades is it of interest to illustrate the spectral transmissions.
For the darker shades data on the total infra-red, the total visible and the spectral ultra-violet radiation, determined as described in a preceding caption, are given in Table 2 . From these data and the specifications given in Table 1 Figure 4 and of various shades throughout the infra-red in Figure 5 . ment (see Table 2 , shades B, C, and D, which have been obtained since writing this paper). The sample of " Immunite III" examined had a dark-green color.
It is notable for its relatively high transmission in the visible spectrum and great opacity in the ultra-violet and in the infra-red (see fig. 8 ).
The other samples, having the same name which were more grayish in color, were not so satisfactory as regards opacity in the infra-red (see Table 2 ).
(/) Excelolite X.-This is a greenish colored glass from the Sellstrom Manufacturing Co. The sample examined was about shade
No. 12. It was very opaque to the ultra-violet and the infra-red (see Table 2 ), thus differing greatly from the sample of " Excelolite" described on a subsequent page. Table  2 and curve E, in fig. 10 .)
Since the use of such glasses in furnace work would be only a short time per day the requirements for protection from infra-red rays would be less stringent than in prolonged usage day after day, as, for example, in welding and cutting with the electric arc. Figure 13 . There is a wide shallow absorption band at 1,000 mju which, as found by actual test, does not interfere with the use of this type of glass as a screen for isolating the infra-red in the above-described method of testing eye-protective glasses for opacity to infra-red radiation.
HEAT-TRANSMITTING GLASS
A recent product of the Corning Glass Works is a glass filter having a high transmission of infra-red radiation between the wave lengths 800 to 4,000 m/*.
(See fig. 13.) 6. GREENISH-BROWN GLASS In a previous paper 22 the spectral transmission was given of a greenish-brown glass which was the forerunner of Noviweld; also of an "electric smoke" glass, both of which samples had a characteristic high transmission from 1,200 to 2,600 niju.
In connection with the present research, we have examined a series of glasses, submitted under the trade names ' ' Essen tialite," "Excelolite" (see, however, "Excelolite X" on a preceding page) and "Welda," which have a similar high infra-red transmission that militates against their use for arc and electric welding. Transmission curves typical of this type of glass are given in Figure 14. 7. PROTECTOID This is a colorless transparent organic substance from the Celluloid Co., Newark, N. J. The ultra-violet transmission of a film 0.08 mm in thickness is given in Figure 15 . When new the material transmitted 20 per cent at 280 m^u. After exposure for 18 hours to ultra-violet light from a mercury vapor arc lamp this sample was opaque to radiation of wave lengths less than 280 nux.
The infra-red spectral transmission, illustrated in Figure 11 , is practically the same as that of nitrocellulose previously described. Washington, November 20, 1927.
